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We, Babcocx & Wilcox Limited, a 
British Company, of B&bcock House, Famng- 
dan Street, London, E.C4, do hendby declare 
the invention, (Comnmnicated by Deutsche 
Babcocx: & wnjcor 

A/O, a German Gxnpany, of Obethsusen^ 
Rhiaeland, Germany), for winch -we pray that 
a patent may be granted (o us, and tie method 
fay which it is to be performed to be particor 
tidy dearfxd i* and by the fb&wing state-, 
meat:-*- 

"Use present invention Delates to a process 
of and tool for npanrfing tdbe ends, applic- 
able for example to the attachment of water 
tubes to the steam and water dram of a water 
tube boiler. 

It is common practice to secure the ends 
of water tubes tP a boiler drum by fitting 
each tebe end within a tribe hole in the drum 
and dies expanding plastically the tube end 
withk the tribe bole, to that ir, remains finnly 
in contact with the wi& of the hole lo provide 
a fhrid-dgfat joint. In order to improve the 
resistance to the pendency of the ti&e, when 
the boier is fa use, to pufc cut of the drum, 
•the part of the tdbe projecting into the drum 
is often belled cut 

Several different methods of r ^ || "^ | "y | g the 
desired expansion have been used. According 
to one method* a tool Is used which mdmfcs 
a conical mandr el about which are spaced 
three corresponding tapered roHcxs, the tod 
being inserted in the tube end to be expanded 
with the axis of the mandrel co-axial with the 
tnbe end and die mandrel being fed Into the 
tribe independently of the rollers eo dot the 
reflets are displaced outwardly into contact 
with the inne r surface of die tdbe* The man- 
drel is then continuously rotated and the rol- 
lers are forced outwardly lb expand the tnbe 
end and at {he same time roU progressively 
round and into t3he tube. It has been found 
that with this method of expanding there a 
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tendency for each point of due tdbe wall, after 
each passage of a tofier has caused an expan- 
sion, to apring bock elastjcsBy and thereby 
considerably reduce the contact pressure be* 



tween the tribe watt andthe wafl of the tribe 
hole. Furthermore, the structure of the tdbe 
metal is affleajed, the twsal becoming hardened 

by if>e»1 u > i li n i n g Inftri, 

According to a second rather aanHar 
method, the tube is expanded by a tod hsrag 
a tapered mandrel and roflem in which the 
mandrel and the rollers rotate and move out- 
wasdly towards the end of the tdbe during, 
thft expanding cpei alien 
* According to a third method, a mfflxfael 
with a working surface having a (Hsmtter 
shghriy greater ^rhan d*e inside diameter of the 
tdbe ia driven into the tube end, so expanding 
the tnbe as it moves into it This method has 
certain practica l difficulties when applied ax 
long thin tubes, winch tend to buckle, and. 
die removal of the ni«n< frari [ from jhe. SSe, 
after the expanding cpemicarftmgrTes mrii 
trouble. * 

An object of the present im?cntiqD^iiljSe 
provision of an improved methc^^"fiffifi£T 
for expanding tube ends, T=^"7 

The invention includes the process 
securing of a tdbe end witfrfn a tdbe WGt%( 
a tube plate, which comprises expjmdSS a 
part of the tdbe into fluid-tight ocntaCt^otli 
the waB of the tube fade by the ftmjble 
puffing-out of a tdbe T"rf»ng member 
through the said part of the tdbe end and 
atmnkan eooiiryasacoaae m yaceof the puffings 
out effecting belling of the mouth of the free 
end of the tdbe into contact with the face 
of the tube plate. 

Hie invention also includes a tdbe end ex- 
panding tool suitable for the **p»«*faff of a 
tribe end within a tribe .Me in a tdbe plate 
In which withdrawal mens are provided for 
the ftwcftje pufimgout from inade the tnbe 
end of tdbe ^pgi^htg means adapted during 
withdrawal to expand the part of the tube 
within the tube hole, and the withdrawal 
means are arranged during withdrawal to 
operate belling means which effect beSmg of 
the free end crthe tribe. 

The indention will now be described, by 
way of example, with refaww^ to the accent- 
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ponying partfy diagtainmatic draw in gs) in 
which: — 

Figure 1 is a sectional ode elevation of the 
forward end only of & tool for e xp a n ding end 
5 betting tube ends arranged to operate on a 
tube end that extends through a tribe pistes 
and 

Figure 2 is a view simS&r to Figure 1 but 
with the working parts in a different operat- 
10 ing position. 

la the drawings, a tube 1 extends through 
* tube hole 2 in a tube plate 3- with its inner 
end 4 proj ec ting beyond die inner free 5 of 
the tube plate to a dgnmce equal to about 
15 twice the wall thickness of tf*e tube The tool, 
indicated generally by lti^ mrindes a forward 
body part 11 tHmlnsfing in a bearing s u rface 
12 which, when the maclxine la in use, is held 
firmly* against the part of tube plate Inner 
20 face 5 which surrounds the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends axia&y beyond the bearing surface 12 
and at the cornmencemrnt of the expanding 
n^ i atfam lies in the initial position ahown 
25 in Figure 1 in which it extends into the tube 
1 to a point beyond the tube plate 3-. At its 
inward or forward end the mandrel 14 is 
funned with an enlargement or head 15 ad- 
Joining a part 16 that tapers rcarwatdly to a 
Si -"Cyfindriraf part 17 beyond which a part 18 
. ^pf— the~ mandrel is screw-threaded into an 
operating rod 19 which is coopkd to the fnV 
nm of an hydraulic power device (not shown). 
. A.^gsoup of four complementary expanding 
35 members 21 are sUdaoiy mounted on the 
-papered mandrel pact 16 and may b e moved 
_fo*mH^be5ahgned pfl^'fovi ahown In Figure 2, 
^ tn^^whicb •"g"*** parts thereof fcuui a com- . 
_~P>fl» xingtffce tube espandma; surface 22> to 
4G - J& staggered posaiun ahown. m Figure 1 in 
--w hich o ne opposed pair of the members 21 
JajBa ct rearwan% of the other pair ao that 
-— 4hgjfTCraH radius of each member is reduced. 

.Tte four members 21 are held together and 
45 to tEe mandrel by a helical spring 24 that 
ennrdes pazt-cylindrical sections 25 of the 
four flfymhers. 

SHdabiy mounted on die cylindrical part 
17 of the mandrel is a movable atop 30 m 
50 the form of a tube length having a cylmdricai 
rearward portion: 31 which is a jjdmg fit on 
me mandrel part 17 end a flared forward 
part 32 of such diameter at its forward end 
that it engage* the two rearmost expanding 
55 membexs 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured to the tearward end of the portion 
31 is a boas 33 formed with a cfcmnferen- 
tMy extending radial shoulder 34 tint faces 
60 learwardry of the mandreL. Counted on <hc 
bodV part 11 are catch means in the farm 
of toot pfr nyta such as' the plungers 36 ao 
arranged aa to be sftkhle radially and being 
biassed inwardly by aprings such as 
& springs 37. These plungers ere arranged 



to engage the boss 33 and are ao 
shaped at their inward ends that they 
restrain rearward movement of the shoulder 
34 past the plungers only unttL the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Abo mounted on the body pert 11 is a 
circular row of eight tube end belling ele- 
ments 40 ao guided in the body part 11 as 
to be capable of radial movement only and 75 
biassed by springs such aa springs 41 inwardly 
into engagement with the sum 30. The inner 
aide of each element 40 is provided with an 
inclined surface 42 complementary to the 
flared forward part 32 o f the s cop 30 so that SO 
as the part 32 moves rearwactfiy past ^he ele- 
ments 40 they are moved outwards in a radial 
direction. Each clement 40 is formed with a 
furwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end is spaced from 
the time plate face 5 by a distance somewhat 
greater man the thickness of the wall of the 
tube 1* 

To carry out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tube end to be expanded and the "mandrel 
14 inserted into the rube to the position ahown 
in Figure 1, so that the bearing surface 12 
engages the tube plate face 5, die stop 30 95 

being set with its shoulder 34 forwarder of- 

t h e plu ng ers 36, the expanding members 21 
being towards the re ar w iid end of the tapered 
part 16 of the mandrel 14 and the rearmost 
pair of die members 21 being in contact with 100 
the forward end of the stop. 30, 

The mandrel 14 is now drawn rearward^ 
through the tool body part 11 by operation 
of the hydraulic power device so that the ex- 
parading members 21, which ere held against 105 
axial movement with the mandrel 14 by die 
stop 30j are caused to move outwardly into 
contact with and to expand the part of tube 
1 winch lies immediately outside the cube 
plate 3. As tins takes place the forward pair 110 
Jof the members 21 move slightly learwardTy 
into s j hnpj c nt with das other pair of 'the mem- 
bers21. 

Once the head 15 of the mandrel 14 comes 
htfp ■contavt with t h^ ^^p* t\{t* t bg r^r^A^is 21 115 

farCC ft t ranmngft^ rfirgrtly frron fflflndttl 

to the stop, which is caused to move in a rear- 
ward direction so mat the plungers 36 of the 
catch means aide over the shoulder 34. The 
expanding members 21 and the atop 30 move 120 
rearwardry with the mandreL the members 21 
effecting p ro gr e ssiv e expanding of the part of* 
the tube 1 which Bes witfcm the tube ptae 3. 

As the members 21 approach the inner face 
5. of the tube plate 3 the flared part 32 of 125 
the atop member 30 engages the inclined sur- 
faces 42 upon the eight belling elements 40 
and causes muse elements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly tjhe projecting inner end 4 of 130 
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the tribe 1. This beKng operation cads when 
die tribe expanding surface 22 comes into con- 
tact with the forward part of eurfacts 42, 
whereupon rearward raovemem cf the mandrel 
rektive to the tool 10 is pesirivrfy checked. 

The tool 10 is now removed from the 
finished tribe, -die mandrel returned to its far- 
wed position, tbe tribe expanding clematis 
21did alw« the tapered part 16 to frdr 
reanrtrfpoiioos, and tbe stop 30 restored 
to its forward position* He tool may then 
be applied to the next tribe <p be expanded. 

The machine described is adapted to act 

Tat a pres e lected size of tdbe, £e diameter 
tbe expanding smftce 22 being appro- 
priateiv related tD the internal diameter of the 
txfce! If desired die bead 15 of the mandrel 
mayfaemadeadjuatabfcaxiattyef the mandrel 
14; k then otto as a step adapted by lknh% 
movement of the ggp»iTn*Tg members axfeBy 
of (he tapered part of the mandrel to deters 
mine the effiectbe diameter of the mot^n^ 
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m e nibcia during the expanding operation, md 
the postden of the stop being adjustablepcr-- 
mits -variarloa of that effective diameter. Whs, 
the head 15 is axiafiy adjustable, it h advan- 
tageous to adopt a PhtoBMdog shaped, over* 
"SfiSfc expanding members. 

_i. PrOC ?? 8coaril ^ <rf * end 

wiam a tribe bote la tbe tribe plate, which 
comprises erpaniing a part of tie tube into 
ftiid^igbt contact 'with the waft of die tube 
hole by the forcftfc pnBing-out of a tribe ex- 
panding member through the sag) part of 
the tube and almAaneoody as a c ons e qu ence 
of the poflittfroot effecting befiing of the 
mouth of the free end of the tube into con- 
tact with the face of tbe tube plate. 

2. A tnbe end expanding tool suitable for 
demanding of a tube end within ttobe 
hole in a tribe jdate, wherein withdrawal means 
axe provided for die forcible puffing-out from 
faftfe t he tribe end of tribe expanding means 
adapted daring withdraws! to expand the part 
of the Cube within the tube hole, and the 
withdrawal means are arranged during with- 
drawal to operate beiing means wbkE cflfect 
befiing of the tree end of jfte tribe. 

3. A tool as dahned in Claim 2, wherein 
the befiing means comprise a areolar row of 



tube end engaging dements which ere 
arranged to move radially outwardly upon 
withdrawal of the cabe expanding means and 
so effect betting of the tribe cad. . 55 

4. A tool as daimed in CMm 3, wherein 
the tube expanding means iodnde a pfaraiity 
of expanding members fitted about Ac peri- 
phery of a tapered part of the length of a 
mandrel which is insertxbfe axiatty into the 60 
t*e to be expanded and forms part of the 
wxtWrawgmeans, stop means are arranged 
to fie within the tribe to be expanded at a 
forward initial position, catch means are' 
arranged to restrain outward movement of the 65 
stop means from the initial position unfesa 
the outward force on the stop means exoeeda 
a predetemdned vaioe, the atop means being 
arranged to restrain outward axial m oveme nt 
of the said members upon outward movement 70 
of the mandrel only until the force exerted 
exceeds the prtdetennined vaine> and jfce Hfce 
end engag ing dements are arranged for en- 
gagement by inclined surfaces on the atop 
means whereby upon the mandael moving die 75 
ex p a ndin g means and thus the stop means in 
an outward direction through an appropriate 

the tube plate is engaged and bdled out by 
the befiing meana s0 

5. A tjooj as claimed hi Chum 4, wherein 
the expan ding members are held in dose 000- 
ta ct wbh pbe tapered part of the mandrel by 
a r.T peon iMprft^ng firing. 

6. A tool as darted in Oaim 4 or Chhn 85 
5, whe rein a stop provided osa die mandrel is 
adapted by timmng movement of the opanoV 

ing members axiafiy of the tapered cart of 
the m andrd to dftrnnmr tbe effective dia- 
meter of the expanding members dmfng the 90 
expanding operation, and the position of the 
stop is adyustribie to permit "variation of that 



7. A tube end expanding tool arranged and 
fhffcd to operate aribrtantiaBy as descrftcd 95 
hereinbefore with reference to, and constructed 
nb^mtbdiy as shown fe» the acooinpanying 



i'or the Applicants. 

A. CL 
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